Abstract: FRP is a composite material used to strengthen the concrete members. Concrete with two different exposure conditions and number of layers of wrapping are studied. Results from a series of an experimental study on small scale cylinders showed that confinement effect increased the strength from 67% to 150% for 1, 2 & 3 numbers of layers of GFRP wraps. Temperature effect decreases the compressive strength of concretes from 6% to 18% to the wrapped concrete. Exposure temperature and strength reduction on concretes are directly proportional to one another.
Introduction
Fiber reinforced polymer composite materials have been successfully used in the construction of new structures and in rehabilitation of existing structures (Gu and Zhonge, 2008, Yaqub and Bailey, 2011) . Repair with externally bonded FRP reinforcement is a highly practical strengthening system, because of ease and speed of installation, efficiency of structural repair (Gadve et al., 2009 , Benzaid et al., 2008 . Bonding of FRP to concrete is faster and less labor intensive. The most commonly used FRP types are CFRP, GFRP, and AFRP. FRP can apply for strengthening a variety of structural members like beams, columns, slabs and masonry wall (Prota et al., 2006) . It is used in bridges or expressway piers and chimneys. Concrete is a rigid material with high compressive strength and weak in tensile strength. Reinforcing bars are used to improve the tensile strength. In addition to that fibers can make the concrete more homogenous and can improve the tensile response, particularly the ductility. Research works have demonstrated that using fiber reinforced plastic (FRP) is a better way to replace traditional repairing method. High tensile strength materials (Li and Hadi, 2003) have been used to improve the overall mechanical performance of concrete structures. It is low cost, fast processing, and less time for traffic interruption.
Selection of Materials
The physical properties GFRP sheet and physical and chemical properties of Epoxy resin for this experimental study are shown in Table 1 and Table 2 respectively. With the available materials the concrete were prepared.
Glass fiber reinforced polymer
Glass fibers are basically made by mixing silica sand, limestone, folic acid and other minor ingredients. The mix is heated until it melts at about 1260°C. The molten glass is then allowed to flow through fine holes in a platinum plate. The glass strands are cooled, gathered and wound. The fibers are drawn to increase the directional strength. The fibers are then woven into various forms for use in composites. Based on an aluminium lime borosilicate composition glass produced fibers are considered the predominant reinforcement for polymer matrix composites due to their high electrical insulating properties, low susceptibility to moisture and high mechanical properties. Glass is generally a good impact resistant fiber but weighs more than carbon or aramid. Glass fibers have excellent characteristics equal to or better than steel in certain forms (Kumutha et al., 2007) . 
Casting
The concrete mix shall be cast in split moulds of the required size, with a removable collar of about half the height set on the top. The material shall be compacted either by hand rodding or vibration, as proposed to be done during construction. The collar was removed and the mould was struck off level with a straight-edge using a sawing motion without further finishing, which might raise the fines to the surface.
The cylinder was cured for 28 days. After 28 days of curing, cylinders were wrapped with GFRP wraps. 1, 2, 3 layers of GFRP were wrapped on the surface of the cylinders. The resin is applied on the cylinder as is shown in figure 1 . Wrapped cylinders were cured for one day and tested upto the failure of the cylinder by applying axial load on the cylinder (Sengeetha and Sumathi, 2010).
Testing of specimen
The compression test is used to determine the hardness of cubical and cylindrical cylinders of concrete. The strength of a cylinder depends upon cement, aggregate, bond, w/c ratio, curing temperature, and age and size of cylinder. Mix design is the major factor controlling the strength of concrete. cylinder of size 150mm X 30mm should be cast. The cylinder should be given sufficient time for hardening and then it should be cured for 28 days. After 28 days, it should be loaded in the compression testing machine and tested for maximum load. Compressive strength should be calculated by dividing maximum load by the cross-sectional area. Fig. 2 . It was noticed that the increasing the number of layers there was an increase in compressive strength. However, more number of layers there was a reduction in strain increment. For M25 grade of concrete the rate of increase in compressive strength was 67%, 129%, 150% respectively for 1,2,3 layers of GFRP wrapped concrete when compared to conventional concrete. 
Durability test
FRP is a passive reinforcement, directly depends upon the type of bonding agent, type of fibers, direction of wrap and other environmental parameters (Al-Salloum and Elsanadedy, 2011). The behaviour of GFRP wrapped cylinder at different temperatures was studied. At a temperature equal to or higher than the glass transition temperature T g of the resin, GFRP jackets experienced severe damage resulting from creep and melting of epoxy. The damage was more pronounced after 3 hours of fire exposure. Cylinders heated at temperature equal to 2T g for a period of 3 hours exhibited a significant reduction in strength. The effect of elevated temperature environments on performance of concrete cylinders confined/wrapped with FRP-strengthening system is studied. For this purpose, unconfined as well as FRP-confined concrete cylinders were prepared and then exposed to room temperature and heating regimes of 100 o C and 200 o C for a period of 3 h. After being exposed to high temperatures, cylinders were tested under uniaxial compression up to failure. The test results are shown in table. 1. It was noticed that the more number of wrapped cylinders exposed to less damage, further there was a little decrease in compressive strength. The reduction in compressive strength is from 18% to 6% for all cylinders. Fig. 4 . The reason for weight reduction is that the inner moisture of cylinders has been evaporated due to the temperature effect. In addition the concrete and the GFRP wrapped surface interface are affected mainly due to increase in temperature. After the exposure period, the cylinders were subjected to compression study. It was noticed, cylinders subjected to temperature cycle, experienced the reduction in compressive strength than the normal exposure cylinders. The reduction in compressive strength is more in control cylinder than the wrapped cylinder as shown 
Conclusions
For the wrapped concrete shows an increase in compressive and flexural strength. Increasing the number of layers there was an increase in compressive and flexural strength. However, more number of layers led to a reduction in strength. For M25 grade of concrete, increase in compressive strength was 67%, 129%, 150% respectively for 1, 2, 3 layers of GFRP wrapped concrete when compared to conventional concrete. Due to the temperature effect a decrease in compressive strength at 200 0 c was 18%, 14%, 8%, 6% respectively for 0, 1, 2, 3 layers of GFRP wrapped concrete when compared to the test which has been carried out in normal room temperature.
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